Anaerobic adhesives are widely used in engineering for the plugging, sealing, and bonding of different metal surfaces. They comprise multicomponent composites based on oligoester acrylates of different structure. Curing of the anaerobic adhesives is initiated by hydroperoxides and systems of different accelerators. Active initiating systems, accelerating the curing of anaerobic adhesives, simultaneously lower their stability during storage [1] . Reduction in the stability of the adhesives is due to the high rate of oxygen absorption, which leads to the accumulation of unstable peroxide compounds causing premature gelation. In view of this, it was of interest to study the infl uence of the components of the initiating system on the oxidation of anaerobic adhesives by molecular oxygen.
The investigation was conducted on an initiating system consisting of cumyl hydroperoxide (CHP), dimethyl-p-toluidine (DMPT), and o-benzosulfi mide (BSI), which is widely used in accelerated-curing anaerobic composites [2] . CHP (TU 6-01-879-79) was used without additional purifi cation, DMPT was treated with acetic anhydride and distilled in argon, and BSI was purifi ed of variable-valency metal impurities using Trilon B, and then twice recrystallised from an alcohol-bidistilled water mixture (1:1 by volume). Triethylene glycol dimethacrylate (TGM-3) was synthesised by the procedure described in reference [3] . Oxidation was carried out at a temperature of 60°C in the presence of isobutyric acid azodinitrile (ADN) on a volumetric unit. The unit made it possible to measure the absorption rate of oxygen W o in the range 2 × 10 -7 -2 × 10 -4 mol/ls with an accuracy of up to 3%.
It is well known [4, 5] that tertiary aromatic amines are readily oxidised by molecular oxygen, with the formation of aminohydroperoxides as the primary oxidation product. In this connection, the kinetic parameters of oxidation of DMPT were determined with the aim of assessing its contribution to the overall oxidation rate of anaerobic adhesives.
It was established that DMPT is oxidised extremely rapidly, even at a temperature of 30-60°C (Figure 1) , and here, under identical conditions (60°C), the oxidation rate of DMPT (W o = 2.1 × 10 -4 mol/ls) is an order of magnitude higher than the oxidation rate of TGM-3 (W o = 2 × 10 -5 mol/ls). From the data in Figure 1 , the rate constants of the oxidation of DMPT were calculated. These are described by the equation
where K g is the rate constant of chain growth and K r is the rate constant of chain rupture.
In the absence of ADN, the autooxidation of DMPT proceeds at an appreciable rate even at room temperature, which is found from a change in colour of the initial amine and the appearance of oxidation products 1-2 min after the start of the passing through of air. The content of iodometrically titrated peroxide compounds in the initial period of oxidation corresponds to the amount of absorbed oxygen, but, at later stages of oxidation, the proportion of titrated peroxides decreases as a result of the decomposition of unstable aminohydroperoxide.
The oxidation rate of DMPT increases by 1-2 orders of magnitude when CHP and BSI are added, and here oxidation proceeds in a diffusion regime. It is known [4] that weak acids (benzoic, acetic, etc.) form complexes with tertiary aromatic amines in which the oxidisability of the amine is extremely high. Activation of DMPT of this kind probably occurs in its complexes with BSI, the formation of which was demonstrated by IR spectroscopy [6, 7] . CHP and BSI may also affect the oxidation rate of TGM-3. In this connection, a study was made of the role of each component of the initiating system during the oxidation of TGM-3.
As can be seen from Figure 2 , CHP slightly lowers the oxidation rate (curve 1), which is due to chain transfer to the hydroperoxide with the formation of low-activity cumyl peroxy radicals [8] . The graph of the dependence of the absorption rate of oxygen on the initial CHP concentration has a minimum in the region C 0 CHP = 0.05 mol/l. The same behaviour pattern is retained when BSI is added in a concentration of 0.05 mol/l (Figure 2, curve 2 ). In the presence of DMPT (Figure 2 , curve 3), with increase in the initial CHP concentration, the oxidation rate increases appreciably. With an equimolar ratio of CHP and DMPT, further increase in C 0 CHP has no marked effect. A kinetic relationship of this kind indicates the signifi cant contribution to the total oxidation rate of the DMPT-CHP complex.
Sulfi mide accelerator BSI in the concentrations investigated has no effect on the oxidation rate of TGM-3 ( Figure 3, curve 1 ), but the retarding action of CHP is practically absent in the presence of BSI (Figure 3,  curve 2) . A considerable increase in the oxidation rate is observed with increase in C 0 BSI in the presence of DMPT (Figure 3, curve 3) , which is probably connected with the high oxidisability of DMPT on account of the formation of a complex with the sulfi mide.
An unexpected effect was found in the study of the oxidation of TGM-3 in the presence of DMPT (Figure 4,  curve 1) . On the basis of the law of additivity, a small monotonic increase in oxidation rate with increase in the initial concentration of DMPT can be expected. Instead of this, a minimum is observed in the concentration region C 0 DMPT = 0.01 mol/l, which cannot be attributed to the inhibiting action of DMPT, as its high oxidisability was shown above. It is likely that in this case the so-called Rassell effect [9] appears, which is observed for compounds with a greatly differing structure of radical carriers and consists in a decrease in the rate of conjugated oxidation at a certain ratio of the oxidised substances on account of a reduction in the stationary concentration of peroxide radicals.
In the presence of CHP and BSI, the absorption rate of oxygen increases considerably (Figure 4, curves 2 and 3) , which is connected with the formation of donor-acceptor complexes with DMPT, of which the complex with sulfi mide is more active. The oxidation of TGM-3 in the presence of equimolar concentrations of DMPT and BSI showed that the absorption rate of oxygen is directly proportional to the concentration of the complex and the order of the reaction with respect to it is 1. In our opinion, in the presence of oxygen and CHP in the TGM-3 solution, the DMPT-BSI complex can be transformed into a DMPT-O 2 -CHP-BSI complex in which oxygen, via the anion radical, serves as an electron carrier to CHP:
The RO * radical opens the double bond of TGM-3, and chain growth is broken by oxygen and antioxidant. The slow stage of fragmentation of the cation radical leads to the formation of an aminomethyl radical, which, with oxygen, is transformed into aminohydroperoxide. Its decomposition into radicals can also initiate the oxidation process.
Thus, oxygen is gradually consumed on the oxidation of DMPT and TGM-3. Weak antioxidants are unable drastically to slow down this process, which leads to instability of the composites. The procedure proposed in reference [11] was used to calculate the value of α or hydroquinone (α = 1.8 × 10
3 ) and ionol (α = 1.9 × 10 2 ), the low value of which is consistent with the assumption [12] of the formation of low-activity complexes between the acrylic monomers and antioxidants.
From Figure 5 it can be seen that the rate of inhibited oxidation in the presence of hydroxylamines is below the lower limit of sensitivity of the volumetric unit (~1 × 10 -5 ), which indicates their high effectiveness as antioxidants.
Investigations of different hydroxylamines as antioxidants in terms of stabilising activity, determined by the induction period of polymerisation of the anaerobic composite at 100°C in a glass ampoule by the thermocalorimetric method [13] , showed ( Table 1) that aliphatic hydroxylamines are inferior to alkylaromatic hydroxylamines. This is probably connected with the different reactivity of the mobile hydrogen atom of the =N-OH group. 
